Collagen-conjugated tracheal prosthesis tested in dogs without omental wrapping and silicone stenting.
Artificial tracheas fabricated from collagen-conjugated mesh appear to overcome fatal postoperative complications, namely anastomotic dehiscence and prosthesis dislocation. Such prostheses are incorporated by host tissue, provided they are wrapped in omentum (necessitating an additional abdominal procedure) and a silicone tube is used as a stent (to be extracted several weeks postoperatively). To mitigate related host impact (i.e. injury, pain and distress), we investigated the feasibility of implanting this type of tracheal prosthesis (∼5 cm in length) alone, without omental wrapping and use of a silicone stent. Porous-type tracheal prostheses that were reinforced with a continuous polypropylene spiral and sealed by collagen sponge from porcine skin replaced segments of cervical trachea (∼5 cm long) in 10 dogs through the method of telescopic anastomosis. Omental wrapping and silicone stent placement were omitted. Postoperatively, bronchoscopic examination was performed periodically. When dogs died or were sacrificed, tracheal prostheses were harvested for haematoxylin and eosin staining and electron microscopic scanning of luminal surface conditions. With the exception of one death from an anaesthesia-related incident during fibre-optic bronchoscopy (postsurgical week 1), nine dogs survived uneventfully (until sacrifice), without prosthesis dislocation or anastomotic dehiscence. The longest observation period was 2 years and 8 months. Bronchoscopic examination revealed that no stenosis or local infection was evident in the prostheses of five dogs. Moderate (n = 2) and slight (n = 2) stenoses were observed in the other four animals. All four animals survived for a long time, without dyspnoea or stridor. Histological examination showed that partial inner surface of the artificial trachea was covered with the pseudostratified ciliated epithelium. Regeneration of ciliated epithelium was also confirmed by scanning electron microscopy. This pilot study revealed that implantation of a collagen-conjugated tracheal prosthesis (∼5 cm in length) is feasible without the need for omental wrapping and silicone stenting as ancillary measures. This approach considerably simplified the surgical procedures to minimize host intrusion, which indicated a possible clinical application.